Drug addicts using the injection mode for drug delivery often suffer from complications relating to non-sterile needle pricks besides unintentional effects of the drugs such as anaphylaxis and other organ damage. Non-sterile injections lead to infections of all kinds, most common being viral such as Hepatitis B & C and HIV infections; besides the usual bacterial and fungal infections. The evidence for this habit however, resides in the inert fillers they inject into their bodies together with the drug. Particles phagocytosed by macrophages in the body constitute permanent evidence of their past demeanor. The present write-up serves to illustrate the presence of injected crystalline material in various organs/tissues of 3 living subjects as seen at routine diagnostic histology in a regional acute hospital. The findings at autopsies of those who die from illicit drug abuse are well documented in the forensic literature 1 .
IntroDuCtIon
Intravenous drug abusers (IDVA) are known to inject crystalline particles such as talc, cellulose fibres and other impurities into their blood stream together with the drug they abuse. The finding of such particles in tissues has been well-documented in living subjects as well as autopsy findings in cases of accidental deaths 2 . The following 3 case studies illustrate the findings in living IVDA seen in Changi General Hospital over the past few years. case 1 demonstrates the injected foreign crystalline particles in groin nodes. case 2 demonstrates the presence of injected particles in the lung. case 3 demonstrates the damage to muscle when the abuser injects directly into soft tissues of limbs in search of vessels, leading to infection with abscess formation and tissue necrosis.
CASe # 1
An Indian male who was 31 years of age when he was first seen at CGH in 2005. He had been a heroin abuser who injected the drug into both his groins, right more frequently than the left. He was also a smoker, a Hepatitis C carrier and an asthmatic on ventolin.
His case notes recorded admissions into CGH in 2005 for cellulitis over both wrists and groins; and in 2006 for vague right ankle and left foot injuries. There were no records of him in 2007 and 2008.
In 2009, he re-appeared for complaints of tension headache. This time he had been injecting himself with Subutex and Dormicum. A CT scan of the brain was normal and he was discharged after a 3-day stay in hospital. One month later, he was readmitted for left inguinal lump and pain associated with fever. He denied any needle prick to the area. No pus discharge was recorded. Clinically, he was febrile with T o 38.4 C. His vital signs were stable and there was induration over the left groin measuring 10 x 8 cm. It was non-pulsatile and there was no discharge seen. He underwent a left groin Incision and Drainage with exploration and operative findings revealed a 2 x 3 cm fluctuant area medial and inferior to the left femoral artery with the artery itself appearing normal. Multiple enlarged groin nodes were present 4 . Large amount of pus was evacuated from an abscess cavity which had extended deep and laterally. Abscess wall tissues as well as lymph nodes were sent for histology, the largest node measured 1.5 cm in diameter.
Histology of the abscess wall tissue confirmed the presence of abscess in the deep dermis and sub-cutis. The inguinal lymph nodes showed perinodal abscesses with fibrosis. There was reactive sinus hyperplasia and under polarizing lens, refractile crystalline particles were present within multinucleated giant cells in the lymph nodal medulla which is fibrotic (Fig 1) . Several small aggregates of giant cells with crystalline particles were also present adjacent to venous walls. Culture of the pus grew Eikenella corrodens (moderate growth) sensitive to penicillins. His entire hospital stay lasted 40 days.
About 6 weeks post-discharge for his left groin abscess; he was re-admitted for right groin lump with pain of 3 days duration not associated with fever. He denied injecting drug into the area. Incision and drainage was performed and pus was evacuated from an abscess below the right inguinal ligament. His right Femoral artery wall was intact and there was no tissue sent for histology.
No further record of the case was available after this admission.
CASe #2
A 35 year-old Malay man first seen in CGH in 2008 for a problem related to his drug habit. He is a Category A prisoner and records showed that he had been injecting himself with heroin from 1980-2008, Subutex from 2002-2008 and Dormicum from 2004-2008. There was no record of his preferred sites of injection. He also uses ketamine powder but the mode of administration is not entirely clear. He is a smoker. CT scan of the Thorax on admission showed scattered sub-centimeter nodular opacities throughout both lungs compatible with miliary tuberculosis. However, no suspicious intrapulmonary mass lesion, significant hilar or mediastinal adenopathy was noted.
He underwent a bronchoscopy with transbronchial lung biopsy and histologic findings (Fig 2 & 3) were consistent with intravenous drug abuse 3 . There was alveolar collapse with inter-alveolar wall thickening in which refractile crystalline particles were often seen around blood vessels.
AFB smears (fluorochrome-staining method) and cultures from his sputum, BAL and lung tissues were all negative for acid-fast bacilli. Other blood investigations on admission were normal except for mild anaemia Hb 13.1 g/dL (14.0-18.0) and Eosinophil count 0.5 x 103/uL (0.04-0.44). Other blood cell parameters were within normal limits. Platelets: 305 x103/uL (140-440). Liver function test was normal and screening for Hepatitis B and C were also negative.
Spirometry done about a month after discharge was within normal limits.
The bronchodilator response to 400 mcg of inhaled salbutamol via spacer was not significant.
Lung volumes were within normal limits and his corrected diffusion capacity was borderline normal.
He was discharged to the Prison for follow-up in February 2009.
CASe # 3
A Malay male who started his drug habit as a teenager. He left school at age 16 as he was not interested in studies and had a history of imprisonment for rioting. He also smokes and drinks. His father and 4 uncles were all drug addicts. He is a heroin addict with a habit of injecting himself on both thighs, right more than left. He also abuses Dormicum and uses Subutex. He was inducted into SCDF for 4 years of service (2001-2004) but was absent without official leave (AWOL) for at least 6 occasions and each time served imprisonment for his misdemeanor. The reason he gave for going on leave without permission was that he needed to work to feed his drug habit. He took heroin everyday, spending about $400+ per month and buys Subutex from a general practitioner.
He is schizophrenic with suicidal tendencies and auditory hallucinations and is treated by CGH and Woodbridge psychiatrists. He is frequently seen at CGH A&E as well as Specialist Outpatient clinics for complaints ranging from loin contusions, tension headaches, itchy rashes, depressions and insect bites throughout 2001-2005. On 3 occasions he was admitted to hospital for treatment. He is also Hepatitis C positive.
In 2006, he inserted a tooth brush into his penis which subsequently discharged pus. He was treated by the urologist who removed the foreign body and excised the resulting granuloma. In the same year, he was admitted for heroin withdrawal symptoms.
His most significant hospital admission was from 17 January 2007 to 31 March 2007 when he developed right thigh compartmental syndrome with rhabdomyolysis. He gave a history of IV Dormicum injections for 2 years usually into the Femoral veins; right more often than left. He had injected into his right thigh 2 days prior to admission. Blood investigations and MRI confirmed myositis. Right thigh fasciotomy was performed on 20 January 2007 followed by wound debridement on 3 occasions in the following week. Tissues from the right thigh sent for histology (Fig 4 & 5) confirmed acute myositis with vascular thrombosis and foreign body granulomatous inflammation. He also had rising creatinine, required tracheostomy and was admitted to ICU.
Following his discharge from hospital, he was under frequent surveillance by Drug Rehabilitative Centre. He continued to be seen in CGH for non- Proceedings of Singapore Healthcare  Volume 19  Number 3  2010 specific conditions: In 2007, he had right iliac fossa pain, was admitted for investigation and discharged with a diagnosis of mesenteric lymphadenitis. In December 2008, he was admitted for head injury and discharged after a day's stay in hospital. There were no further records since then.
ConCLuSIon
These 3 cases highlight the "tell-tale" signs or tissue evidence for intravenous drug abuse that occasionally surfaces in the histology material of an acute general hospital. Besides clinical finding of needle track marks on the body, histologic examination of submitted tissues serves to corroborate clinical suspicion of illicit drug abuse; notwithstanding that the best "clue" is a good clinical history.
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